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10 THE READER. 


L in the lat Seſlon = Parliament, Mr. We g ha, PAN to 


attend a Committee of the Houſe, of Commons, then deliberating on the 


means of relieving Carriages of a certain deſcription from the controul of 
_ Weighing Engines, and ſubjecting them to an additional Toll, in compen- 
ſation; and being aſked his opinion as to the equivalency. of the addi- 
tional Toll propoſed, to the damage which the Roads would ſuſtain by 
the exemptions, he ſtated as his opinion, That the damage would 

* chiefly depend on the conſtruftion of the wheels that were uſed; that 

the Conical or Tapering Rims now. univerſally uſed, were extremely 

< deſtructive; and that a flat Cylindrical Rim would be very advantageous. 

* to the Roads.” But being then unprepared, and judging that what he 
might have ee the fabje&, would be too long for their Report, 
he declined entering more fully upon the ſubject. But the high reſpect 
due to the Legiſlature, and an earneſt deſire of contributing all in his 
power to the accommodation of the Public, indueed bim to the inveſtiga- 
tion that compoſes the following Eſſay; and if it ſhould by ſome be 
thought too prolix let it be imputed to a deſire of overcoming prejudices 
eſtabliſhed by long and univerſal uſage 3 by Aerie the dect in 

various lights. * : 


But Seeing as he proceeded that a large field of inquiry preſented itſelf, 
and that his Eſſay was extending beyond the intended limits: he found it 
neceſſary to confine his obſervations as much as poſlible to the immediate 
and contrary effects which the Conical and the Cylindrical Rims of Broad 
Wheels muſt have upon the Roads —In that light we the following 


Eſſay 


[ iv } 


Eſtay is offered—aot as treating generally of the conftruQion of Wheels or 
Wheel Carriages. 


: ut although yery great advantages may be gained by an immediate 
adoption of Cylindrical Rims, more eſpecially to the Broad Wheels of 
heavy Carriages, yet many regulations will be neceſſary to extend theſe 


advantages to the utmoſt limits of which they are ſuſceptible, and to 


diffuſe the effects of Cylindrical rolling, more h than at ne over 
the whole ſurface of the Roads. * 


Much may be done by iluftrating, by the "ol familiar means, de 
ſeveral properties and effects of the Conical and Cylindrical Shapes; and 
contraſting them by ſimple experiments and ocular demonſtration.—It will 


alſo be neceſſary that Owners of Waggons be fully informed of all ſuch 
matters, and of the privileges and exemptions to which a compliance with 
the new regulations would entitle them; and that all thoſe employed in 


building heavy carriages, be made acquainted with the beſt principles, and 
moſt approved Conſtruction; by which. nicans, the profound judgment of 


Men of Science, and the practical knowledge and dexterity of the Artiſt, 
may be united for the public good: and probably a ſyſtem might be 


adopted which would effectually anſwer all thoſe e ent addi- 


. expence to the public. 


N. B. The numbers encloſed in F refer to the preceding 


paragraphs on which the * matter of the preſent more immediately 
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OBSERVATIONS, 
Se. Sc. 


1.—ALTHovcs the following obſervations are applicable to wheels 


effect 1s greater and 1 more pereepuble. 


. The properties of \all wheels, ſo far as regards this inquiry, 
depend upon their affinity to the Cylinder, or to the Cone: and, 
in order to ſhew the hature and tendency of each claſs, it is neceſſary 


briefly to ſtate ſuch properties as unavoidably ariſe from the ſhape of 
theſe bodies. 


3.—Tux Criexven; having all its parts of equal diameter, will, in 


rolling on its rim, have an equal velocity at every part of its circumfer ence, 
and neceſſarily advance in a Araiglit line. 


\ 
# 


4.—And as all the cit of the rim have an equal a none can 
have a tendeney to drag forward, or to retard the progreſs of the 


others: they all advance with one conſent, without the rubbing of any 
part on the ſurface c on which they roll. 


5.—As there is no rubbing, there can be no friction; and conſe- 
quently, a Cylinder perfectly round, hard, and ſmooth, would roll on a 


ſurface perfectly level, hard, and ſmooth, 07h the leaſt poſi ble 22 ane, 


however great its weight, or the preſſure on its rim. 


6.—It therefore follows, that all the power that i employed in drawing 
forward a Cylindrical body, in a ſtraight line, on a compreſſible ſub- 


ſtance, is ultimately applied in compreſſing, moving, and levelling 
the ſubſtance on which it rolls. 


| 7. 


of every denomination, they more particularly apply to the broad 
wheels of Waggons, and other heavy Carriages, becauſe i in them the 
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7,—The rolling of a Cylindrical body, therefore, ean have no tendency 
to alter the relative fituation or pofition of the parts of materials on 
which they paſs, nor any how to derange them, but by a — 
dae preſſure to conſolidate, level, and ſmooth them. | 


8. And the binding materials 0 over which: they ks 3 * brought 
more within the ſphere of mutual attraction, and into more perfect con- 
tact, are left in a ſtate more favourable to coneretion and induration; 
and, in every reſpect, better qualified to reſiſt violence, and to protect 
from rains, the ſofter materials which they cover; and they, being 
thus kept dry, are the better enabled to e the eruſt mn - 
them. Ng 
HAS LE) 
Ns properties of the Cylinder are att confirmed bp + the : 
effect which frequent rolling with a Cylinder has on gravel walks, it 
renders them compact, hard, ſmooth, and impervious. to rains, _ 
_ conſequently, ſecure” againſt the eee of hard froſts. 2 
does it n or 2 850 the path 25 | 


0.—If a a Cptinder be out into a fever ARA as repreſented in pig 1, n 


part will poſſeſs all the above properties; and if the rim of a 
Carriage- wheel be made exactly of the ſame ſhape it muſt neceſſarily; 


| have the ſame tendencies; and its rolling will have the ſame effect 
on. the roads that. Cylindrical rollers are obferved to Save on . 
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11. When wheels lth Clindrical . are n 65 an Aris the 
tendency of each being to adyance in a direct line, ey proceed in 
this connected ſtate with⸗the ſame harmony. and unity of conſent that 
exiſt. in, the parts of the ſame Cylinder; with the ſame facility of 
mot ion (50 ſo favourable to the cattle; and with all other 4 0988 


ties that have been ſtated as favourable! to the roads. T here is: 0 
more 


* 
Tha, . N 
55 | ö 


11 


more friction or refitance in this connected fate of the pair of wheels that are 
an to the ſame axis, 5 "than Y each rolled Ve m N a 


nl a as "0 pro erties of the Cothnder „n holly upon the equality of 66 every 


os with "y other Rape of the Circum 100 ence of a wot heel 170 


i | 4333 as Conical Rinp Ware been Anirettully preſerted/f for a ſeries' of 


years, it is natural to ſuppoſe: that there were obvious reaſons for 
fuch preference. Let us then endeavour to inveſtigate the Properties 


that muſt neceſſarily ariſe from the ſhape. of the Cone; and ſee from 
them how far the conſequent rs ean juſtify the > preference fo br Hh 


f gum to . ener Rim. 

F 15 <li Ranks diminiſhing a from its baſe to its eint, the 

J velocity of every part of its circumference in rolling on an even m 

q : will be diminiſhed as the diameter, and at the very point, where there is 

3 no viſible diameter, there is no perceptible motion, the Cone revolving 

round it, as a fixed point or eentre; we fſhal] therefore, call it the 

F Conical n to CI it from the Axis of the Cone. . 

q 15. LS. a Cone 3 races or ae 8 on its e ee as 

1 / viding the whole length. into ten equal ſpaces, as repreſented in Fig. 2; 

3 il it be made to roll on a ſmooth regular horizontal ſurface, the circles 
that ay they circumference of the Cone will trace on the ho- 

8 The contrast to n will be seen when we. consider Conical . 
; applied to an Axis. $9 N 
; ea -+ The Glohular is hs oaky POR that can ans ina 1 3 with che 


same facility that the Cylinder does, but the Globular ory rolling on a flat sur- 
face, touches only in @ froint; and in rolling on compressible substances, it par- 


the whole breadth of its rim; which gives it superior advantages for the w heels 
of c e 0 * | 


＋ In treating of Conical wheels, te Conical centre is only an imaginary point, 
aa must not be mistaken for the centre of the wheel, which i is the Axis of the 
Cone. 4 175 


"a | cizontal 


* of its diameter, are peculiar to it; aud it is ball, ble to one hs aa 


| takes of the disadvantages of the Cone: whereas the Cylinder bears equally on 
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1＋L 4 7] 
risontal ſurface other cireles, alſo at equal diſtances, the eireumferenes 
of each repreſenting the ſpace deſeribed by the part of the Cone that 
paſſes over it in one revolution round the Conical centre, and the 
es in any number of . 
* 1 the tas, of ood 3 18. as its diſtance $a 
centre, and the velocity of each part of the Cone is alſo as its diſtance 
from the-centre (14); therefore the ſpace delcribed by each part of the ; 
Cone in rolling round its point is as the velocity of ſuch part; and 
the Cone will roll in this a wünn the ane. —— * b e 
der ow 1 in a anch edel 0 1 


wp St Tf the FO, he made to advance | in 1 "RY the pan 
velocities of its ſeveral parts will not be as the ſpaces which they are 
_ eompelled to advance (16); therefore a rubbing and friction will take 
Dany at its aha awe which muſt render men ä 


J# 1 17 RY 3 e „ 133 4 ar * 29% PI 
— . : 9114 18 f vr JB YL 8-4 


18.—Let a Rraight. line Tag draws mit ies of the high in oy 25 


to the circumference of the largeſt, And divided into a number of equal 
parts, ſuppoſe 100 and numbered progreſſively ſrom the centre, A. to D. 
Each part of this ſcale will expreſs the velocity of that part of the Cone 
that rolls immediately over it; and thus me be found the . | 
fs e _ ay two: ene asu ee e 


19. . Ns 5 ith ide nee! iv" oats of: 5 1 3 the 
ſmalleſt parts of the circumference of that piece of the Cone which is 
marked No. 10, he deſired; the ſcale ſnhews the velocity of the greateſt 
part to be 100, and the leaſt part 90; and if each part was to advance 
. according to its natural velocity (16), the greateſt would run ten miles 
whilſt the ſmalleſt part "would only advance nine; which, in fact, 


0 iy 
22 when ern walk round, the Conical centre 58 but. alen made . 10 
IM 1590" i a nt OX 2 ay | $I % _ woo, 14 * 82 * LY 4 #5 vr : £31 | 


I 1 his may as seen * me scale Py: B. kicks 1 * een apaces 
degbribed: N the different parts gf: the Cone i in any number of revolutions round 


its point or Conical center A. 
Ist1oxitT Z advance 


LS 7 


"advance in a Froight line, the ſmalleſt part of the rim is neceſſarily dragged 
ue — in ten, to "oy 29 7 with the largeſt part.” * 0 


20. And if the Cone be ſuppoſed to be cut, and ſoparated at the ſeveral 
races marked on its circumference, and each part to form the rim of 
a Broad wheel; the ſeparated parts will regard their Conical centre as 
when united with the others. And the difference of velocity of the 
parts of each wheel, and conſequently, the friction and reſiſtance at 
its rim, when advancing in a ſtraight line, may eafily be determined. 
And it will clearly appear that the rubbing at the rim of each, Will 

in paſſing through a given ſpace, be increaſed as its diameter i is di- 
nee (19), and its breadth 1 is augmented. So F a 


21 CS; : In the part of the Cone marked; 5, the greateſt velocity 
is 50, the leaſt 40; fo that with theſe velocities the larger part of the | 
wheel would advance five miles; whilſt the ſmaller would only ad- 


vance ſour (16); but, when moving in a ftraig ht line, the ſmaller part of the 
Conical rim muſt necemarity advance as far as the greateſt part does, 


and n nen be _ one Ne of all the ways it _ 


a we take yet a ſmaller part of the Cotes, No. 3, its gelten and 
leaſt velocities are to each other as 40 to go, or as 4 to 3; ſo that a 
wheel of this ſhape and proportion muſt have the ſmalleſt part of its 
rim drag on the ſurface of the road one - fourth of all the way it goes; 
N and daily experience ſhews how much the dead drag of one wheel 
retards the progreſs of a earriage; and by analogy, we may judge of 


the effect of a conſtant, although partial drag, on all the wheels of a 
anda loadened waggon. 7? 


7 ; If the Wunden unn the scale A. B. be reversed as at A. C. hex will express, 


1 18 cimals of the whole progress (1 5); the quantity of dragging at every part of 


the Cone; when advancing in a straight line, and rolling according to the natural | 
bas velocity of the largest part of it. 
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'+ Ifa waggoner was compelled by any regulation. to travel with one > wheel 
constantly dragging, he would Ty pay an ample consideration to set 
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_ unnecessary labour of his Cattle, by altering the 


7% 


"8 9. —But he. evil ariſing from. this rubbing : at the rim of Conical wheels 
is not confined to the ingreaſed labour of the cattle only; the greazef 


efficacy is alſo given to their increaſed exertions in deſtroying the hardeſt and 
moſt valuable materials of the roads: the largeſt part of the wheel 


| dragging forward the ſmalleſt ; and it, with equal force reſiſting ; there 


ariſes an action and a counter- action, and the largeſt and the ſmalleſt 
parts of the rim adyaneing with different yelocities, and preſſed by the 
weight of a heavy load, become alternate fulerums to each other, for the 


deſtroying. and grinding the hardeſt in that can be ene 


24. — Whoever takes the trouble of inquiring into the — of a — 


conſtructed pulveriſing mill, will find them combined i in the > Conical 
broad wheel of a eee TO 


44s r . *% Ts 


25 06a A ode that 4 is RR 0 on eln ata of t the 


roads, when in a dry and rigid ſtate, is, by the leaft agitation, raiſed 


into clouds of duſt, to the great annoyance of the Traveller, and all 
Who live near the road; to remedy which in ſome degree, watering 


is uſed. near the metroplis; whieh, keeping the roads moiſt, they 
more readily admit water, wm and ne the effects 
of * en. 2 


26. —When the mts are more e mid ee the elfect of - the 


Conical rim is altered; but not leſs deſtructive. On the approach of 


wet ſeaſons, the body of pulveriſed matter that lies upon the more 
ſolid gravel which reſiſts the wheels, is ſoon mixed with water, and 


ſorms a body of fludge which excludes air, and keeps the roads in a 


ll 


9 - W = RO WO IO * * an 
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it at et. An if * were aware "TTY each h Conical Aim bas a dart con- 
stant drag, it cannot be doubted that he would — be relieved from this 

of the rim, and submit - 
ting to such regulations as must ultimately tend to 2 improvement of the 


roads, and to his own immediate advantage, by e his 8995 Hoc ne- 
e (od ett 05 ot 
e FFF. AE ee 


2 2. tal. ; 2 | ö bonſtant 
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Je 


5 8 
conſtant ſtate of moiſture. This ſoon renders the interior parts of the 
road fo pliant that the preſſurè of a heavy Waggon wheel will make 


the whole breadth of is Conical rim to apply flatly, and preſs hard 


upon the more ſolid materials which lie under the ſludge; the parts 


of which being now in a ſlate more ſuſceptible of altering their 


relative poſitions, comply with the motion of ſuch parts of the 
wheel as immediately ' preſs upon them; and the relative ſitua- 
tions of the parts that form the Cruſt of the road, is as much altered 

among themſelves as the velocity of the parts of the rim differ from 
each other (21, 22); and thus, all former coneretion is deſtroyed, 
induration prevented, and the materials which form the cruſt of the 
road left in a broken unconneRed ſtate, ready to imbibe the water 
which the ſludge on its ſurface ſupplies conſtantly and abundantly : 


and by this means the moſt deſtructive effects of wet ſeaſons and 


| ſubſequent: hard froſts are introduced in a manner as effectual and 
certain, as it is deeply concealed from obſervation. —How different is 


this from the conſolidating mers of C Lee rims under the ſame 
cireuraſtanges 1” DPD OT va ——_ | 


—— — — — — —— 


1 ROLLING ON PAVED' STREETS nothing can be conceived more 


calculated for their deſtruction than the Conical rim of a Broad wheel. Let 
us ſuppoſe the /argef part of the circumference of the Broad wheel of a 


Waggon to bear upon one ſtone of the pavement, and the ſmalleſt part 


of it upon the adjoining ſtone, the one will be puſhed backwards and 
the other dragged forward (23) by the force of the horſes that draw the 
Carriage: and if this force is ſufficient to open the joint between them 


ſo as to admit water, the miſchief is done; a wet joint will imbibe 


more water; this ſoftetis' the gravel with which the paving is laid; 


and leaves it leſs' able to reſiſt the next effort; by which the joint 


gets more looſe, and admits water ſufficient to float and diſcharge the 


_ gravel; which ultimately undermines the paving, and furniſhes the 


- ſurface of the ſtreets with that-copious ſupply of new dirt, which 


may 


: | 1 $ 1 8 
may be ſeen very ſoon aſter it has been completely de by heavy 
rains. — This effect of Conical wheels acts in ſo latent a manner, that 
it appears to have totally eſcaped notice; but the Cylindrical rim will not 


only prevent all. this miſchief, but dull alſo . improve the ſtreets, by ee ; 
the effect. of * Rammer whetever the wheel ng : ; - 


1111 


28. bas. Pe other, 3 of leſs 8 attach to the Conical 
im; a conſtant divergency from the rectilineal direction, makes the 
wheel to preſs, continually againſt the lineh pin, and ready to fly off 
the axis when the linch pin is loſt or broken (20). The ſame divergeney 
occaſions a twiſting of the Nave on the Axis, which increaſes friction. 
And if the Nave is gulled or badly fitted on the Axis, it will occa- 
fon the hind part of the wheels to run cloſer to each other, than the 
front, which makes it rub hard againſt: the -infde* of deep ruts, and 
throw up much dirt towards the middle of the road, none of which 
inconvenienees attend the Cplingricat. rim. 


| 29 — hes ws 3 e no good quality ſhould "here 
have been imputed to the Conical ſhape of a wheel, although ſanction- 

ed by:univerſal preference. for ſo many years: but if any do belong 
to it, except only the flat bearing of its whole hreadth, the Author of 
this Eſſay has not been ſo fortunate as to diſcover them. He will, in 
a ſubſequent part, attempt to ſhew the reaſons; that firſt introduced 
them, and that occaſioned the preference ſo long beſtowed on them; 


but it would here divert the attention from what is of more moment 
to the ie, ind | | 


30 Let us then, to aſſiſt the memory, and. to. - bring the _—— 
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briefly recapit ulate the properties that hee ae to cache 0d; 


S NS r 


side. Here means the side next the Carriage. 
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Foy 


SS. Tae CYLINDRICAL RIMS. 


Naturally advance in a firaight line (3); 
Have no friction or rubbing at the circumference (4, 5); 
No rubbing againſt the ſides of deep ruts (11, 28); 


1, 
2. 
pb 
4. No throwing up of dirt by the hind part of the wheel (11, 28); 8 
5. Do not inereaſe friction on the Axis (3); 

* 

7. 


6. Have no preſſure againſt the linch pin (3); ; 
The only reſiſtance to their rolling in a fraight line is from com- 
preſſing, ſmoothing, and levelling the ſubſtances on which 
they roll (5, 6); 
- They have no tendeney to diſplace, Ange ede the texture, 
or retard the concretion and induration of the parts on which 
— they roll (7); 5 
314 9. Their frequent rolling on compreſſible ſubſtances renders them 


| more compact, ſmooth, hard, and impervious to water; and 
leaves them in a ſtate more favourable to concretion and 


33 induration; and, by keeping the interior and ſofter parts dry, 


Id 


the cruſt that protects them (7, 4); 

10. They have no tendency to open the joints in paved ſireets (2 : 
but, on the contrary, to improve them by producing the effect 
of ramming the ſtones on which they paſs, by the dead preſſure - 
produced from the uniform velocity of all the parts (7); 

| 11. And they advance in a firaight courſe with the leaſt poſſible re- 


ſiſtance (5), and with N ſuperior to any other Poſſible 
_ ſhape (12). | 


U 


Theſe properties are as favourable to the preſervation of the materials, and 
improvement of the Roads, as they are inſeparable from the Cylindrical ſhape. 


8 32. 


Ley are the better enabled to reſiſt violence, and to ſupport Dt, 
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CONICAL, RIMS. , 


ff 1. They naturally roll ina circular direction, round their Conſeal 
centre (14, 20) ; > 


| _ courſe (17); 
3. When conſtrained to move in a Rraight direction a rubbing and 
; friction take place at the rim (17 to 22) 22 
4. They increaſe friction on the Axis (28) ))) A 
5. They occaſion a rubbing againſt the ſides of deep ruts (28); 
324 6. Anda throwing up of dirt from the hind part (28) ; 
| 7- In dry weather they pulveriſe the beſt materials (2 3) ; ; 
"| 8. Which occaſions much ſludge in wet (26); 
9 


 / 


—__— 
— 


imbibe water, which introduces all the ruinous effects of wet 
ſeaſons and ſevere froſts (26) ; 


1 
— 


— 
"OE & 
* 
. ” 


(boſens the ſtones, and ſinks the pavement into holes (27). | 


e 


33. ;—Such. are * Feeds 95 33 ari iſe from the Conical fhape, and they ſeem 
as much calculated for the IN of the roads as ome of the Cplindrigal | 


are or their preſervation. 


2. A eonſtant force is "equi. to confine: them to a drag 


9. In a compreſſible ſtate of the roads they derange and break the 
texture of the parts, and leave them in a ſtate ready to 
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They promote the Sefleyign. of payed ſtreets and cauſeways, 
by forcibly opening the joints and admitting water under the 
ſtones, which ultimately. floats and diſcharges the gravel, 
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34.— And, ſeeing hat the Cylindrical Rim is the moſt favourable ' that tan 
poſſibly be adopted for the preſervation of the roads (31), and that he Conice! 
is the moft deſtructive (38), a certain advantage muſt be gained by uſing 
the former inſtead of the latter; and as this advantage muſt be in 


proportion to the ſpace that is rolled; it cannot be thought exceſ- 


ſive to rate that difference at one ſhilling for every Acre of road that is 


rolled with an improving roller, inflead of an impairing one. Let us then ſee 
what may be the probable amount of the advantage that may thus be gained to 
the nation yearly, by adopting res moths Rims 7 Of the Wheels 25 fuck 
AI 2h as travel the I n roads. 


35: —The number of waggons in England is upwards of £96. 600 ;-and 
ſuppoſing that a tenth only of tht number is employed on the 


Turnpike reads; and a fourth of that tenth, or a fortieth of the 
whole, have wheels twelve inches broad; and of the remaining three- 


fourths, that one half have wheels fix inches broad, and the other 


half, wheels mw four inches, the ſtatement of the whole will be as 


— 


36. | N amber of Waggons employed on the Roads | „ » vos 


Waggons with 12 inch wheels . . . 2413 
Ditto with 6 inch wheels ., . . . . 36224 
Ditto with 4 inch wheels 36225 


-- 


g7.—A wheel 12 inches broad, will in rolling thirty miles, cover a 
ſpace of 158, 400 feet, and the four wheels of a waggon will, at the 
ſame rate, in a day's journey, roll a ſurface of 633,000 feet, which is 


* r 
2 - —_ 10 2 


_— 


. * Allowin 1688 Waggons to wes the turnpike roads, there remains $6,940 
of which 1210 will be taken hereafter. 1 949 
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„ 1 a 
/ ** to os whole ſurface of four miles of a road. thirty feet wide; FT: 
and ſomething more than fourteen. and a half acres; but rejecting 
fractions, and taking fourteen and a f acres as the — the 


refait! in acres will be as follows: : 


38. 2415 Waggons, with 12 inch wheels, will, in 0 hs 
daay's journey of thirty miles, roll 

3622 Waggons, with 6 inch wheels, will roll 

3622 Waggons, with 4 inch wheels. 


* LY 
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* » _— * 
2 2 8 * * 4 3 » 


4 The number of Acres rolled i in a 5 by all 
he Waggons bs 


LON AED. 
X F 7 1 
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PE Tuppokng ll the x" ag at an arerages, to "travel only 
ninety days in the year, they will roll a ſurface equal to 7,089,990 


Acres; which, at one ſhilling per Acre, will exceed THREE 
HUNDRED AND CITES ABQUSAND ch per 


40 Ws waving pecuniary 1 let it Fog 8 that the 
quantity of ſurface that is rolled. once yearly; by the waggons that 
trayel then roads of England, is equal to the entire ſurface of 1,948,880 
miles of road thirty feet wide (37, 38). It is then of importance to 
inquire, whether the wheels Age 1 it tend to dee or to im- 


Acres. 
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| 35,012 
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* It is to be observed, that no notice is here taken of the Waggons that are 
supposed to be employed for the puxposes of Agriculture, &c. nor of the im- 


mense number of Carts, Coaches, &C. that tray el ; WE Public roads. 
Ip 


n 


l 13 J N 
41.— The ſovereign power of prejudice eſtabliſhed by long uſage, and 
univerſal adoption, would forbid an attempt to prove the unfitneſs 
of Conical rims, if a deſire of rendering a public ſervice, and a know- 
| ledge of the abilities and diſpoſitions of many Members of both Houſes 
of Parliament to promote improvement, and their unwearied attention | 
- to the good and comfort of the public, did not demand it as a duty, 
and afford every reaſon to hope that if any thing here offered is de- 
ſerving their attention, it will receive ample diſcuſſion, and that 
ſuch regulations may be adopted, as will introduce a general and 
voluntary uſe of Cylindrical Broad-wheels to all ſuch Waggons 
and Carts as travel the Turnpike roads: and that may, not only 
introduce ſuch wheels, but alſo diffuſe the effect of their rolling 
more equally on every part of the ſurface ; by which means the roads 
in this country may be improved, without additional EXPENCe, | io a 
degree much exceeding e expestation. 8 
42.— And with a view to remove ſuch prejudices, doe NOW o proceed to 


Aero, that,” in the early tate of wheel carriages, Cox iA RIMs were q 
introduced as matter of accommodation without any attention to the imme. 


_ diate and Up ſirurrus _ which they have on the roads. 5 . 


- 


It is pleaſant to look back and view the PIER ſtate of the 
roads and carriages 1n this kingdom, and trace the gradual i improve- 
ments which they have undergone within the laſt half century, and \ 
the increaſe of wealth, comfort; diſpatch, and additional time for 
buſineſs, which the inhabitants of. the kingdom enjoy from the = 
ane of the enen and the increaſed number of the Atte 


43. "_SLEDGES 3 were the firſt ne * 1 as an im- 
proyement on theſe, wheels were applied, to diminiſh; the friction on 
the ſurface of the roads. 


44 
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for, 


Ine firſt wheels that were applied to Carriages were fixed: on . N 
Axlerree, which turned with them, ſo that the Axis muſt neceſſarily 
be ſtraight, and the wheels at right angles to it, and parallel to each 
other; and to give the whole breadth of the rim an ren W a 
A a flat darko, it 0 n _ been Ren 33 
45. 5 0 remote 3 ſieve many eoncurring doſes Ae the 
: progreſs of improvement, theſe original carriages may yet be. ſeen; 
and an attentive obſervation of the primitive ſtate of the roads as well 
as, of the carriages. May; throw much . on e en of this 
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that the wheel Carriages alſo ſhould be narrow; and it is more than 
probable, that the Carriages firſt uſed were oa for the . of 2 
NF 1 drawn TY one horle. 


1 of © «34 


47:—But in 8 of time ri was: ound: e eee wo. 1 the | 
Carriages, and to. increaſe the number of horſes ;- but the narrowneſs 
of the roads, and the depth o of the ruts that were already cut in them, 
made it neceſſary that the wheels of the new Wen ſhould run in 
A ate of the . an ee ee wh 
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48. —To gain eee a aber 3 — 1 ing the wheels 


run wider, it became neceſſary to alter the original eonſtruction: 
The axletfee was now fixed immoveably to the body of the carriage, 
and the heels made to turn independently on its ende, which ævere made 
10 incline, or bend, downwards, by which means the wheels ſtood wider, 
555 or further apart at top than at bottom; and thus, room was gained for = 
: the body vf 8 * the Wr of the Wheels. 


* 
„ 
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49. «The Axis being for this reaſon bent (48), and the wheels no longer N 
flanding parallel, it was neceſſary, in order to gain a flat bearing of 


the whole Rim, to ſhelve it off towards the outer edge, as much as 


the ends of the Axis were bent from the ſtraight line (48); and thus, 
the Rim became Conical. Nor is it probable that any diſtinction was then 
made between the flat-bearing of a Conical n 1 of a en 


rim of the ſame breadth. 


the Axis, and to turn on it freely and without ſhake. This ſocket 
18 called the N ave, gan has all the Tm; or radi, inſerted 1 in it. : 


into the Nave, ſo as to ſtand perpendicularly when directly under the 
Axis, the better. to owe the e qt o the oad : and this oblique 
poſition” of the fpoke: | les 8 

the carriage, a concave appearance, is called Difhing : and thus it 


clearly appears, that e bending of the Axis occafioned both the Conical 
rim (4.9) and the diſhing of the wheels (51) ; and as both were mere matters 


of accommodation, adapted to the then exiſting ſtate of the roads, 
the narrowneſs of which, demanded a bended axle (49), there is no 


great reaſon to believe that the bad qualities of the former, nor the 


advantages of the latter, were OP adverted to, 


3 proceſs of 18 it was ara that diling added much to the 
ſtrength and ſtiffneſs of wheels, even with very light timbers; and, 
on attentive examination, 1 conſtruction was ul to embrace all | 


the properties of an arch. | 
53. 


c Fl 


fartheſt from 


50.—When the wheels were made to turn on the ends of the Axis 
in order to get a ſteady motion of the carriage, a longiſh ſocket 
was put in the centre of the wheel, ſo fitted as to f̃eceive the end of 


51 1. The wheels'n now e at top, the ſpokes were inſerted bliwely T7 
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53. —The bended Axis neceſſarily demanding a Conical rim (40) 46d a 
diſhed wheel (31), they were conſidered as inſeparably connected ; 


and the advantages of diſhing were conſidered as peculiar to the 
Conical rim, which eircumſtance, together with an inattention to 
its deſtructive effects which it had upon the roads, have probably 


been the only reaſons of its ** ſo long and e eee geg 
to the Cylindrical ſhape. 


| 1 the diſhing is * no means Peculiar to Conical wheels, and is 


equally applicable to Cylindrical: and the advantages ariſing from 
this Arcular conſtruction of the wheel, is, in ſome caſes, applicable 
ja; a n en, to ab gere Broad . than to Conical. 


2 * 
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account of the advantages that ariſe from the diſting the wheels, ſince they are 
equally applicable to Cylindrical wheels. And, as none of the. immediate 
Properties or effects of the Conical wheel entitle it to a preference, let us inquire 
zhether there are any concomitant circumſtances. that. earn recommend it; or 


forbid the uſe of *. Cannes Sent 


56.— The . of ; a Cylindrical form "al e require a r 


Axis, (44) and na other alteration whatever in the conſtruction of the 
carriage will be neceſſary. But as the ſtraight Axis would make the 
wheels run equally wide at bottom as at top, the Axis muſt neceſ- 
ſarily be longer, and the track of the wheels wider, to preſerve 
9 ſame room jor the Ws of the ene, 


> 
A; 


** are . * jnquive i var ends of high im pdt 


effet which the rim of the wheel may have on the road, their 


running wider on it may be hurtful, on a more general view of al 
Sijcumltances: * * 


5 68. 
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58.—By making the wheels ru 
the carriage ſtands becomes bro 4 
overturned: and in paſſing over bſtructions, irregularities, or roughneſs 
on the roads, the agitation of the centre of mean ręſſtance will be dimi- 


"than when wheels are connected by an Axi 


"Re PRs 
further apart on the road, the baſe on which 
des broader, and conſequently it is not ſo eaſily 


niſhed, as the diſtance of the wheels is increaſed ; and the reſiſtance 


a arifing from the vis inertiæ; the fatigue” of the rider; and the labour 
- of the Horſes, will be diminiſhed in the ſame” proportion: all which 
conſiderations furniſh additional motives for preferring the Cylindrical 


wheel and ſtraight axis.“ A; 


* 


59.—Having thus totally failed in diſcovering any one argument in favour 
of the Conical rim, let us endeavour to ſhew what has ſo long con- 
cealed its deftrufive effet; more eſpecially, as 
given to Cylindrical garden roller. 


univerſal preference was 


60. Firſt, The garden roller being worked by men, and uſed fingly, che 
difference of the natural tendencies and effect of the Cylinder and of the 


one, were more expoſed to obſc 


| * diſti 8 ihed, 
s (64). In drawing the 
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Much depends on a thorough understanding of this principle in the con- 
struction of wheel rarring es, especially those for dispateh; and in constructin 
and loading ships. An | 

due attention to this principle, one half of the effect in mechanical operations is 
totally lost, and the labour doubled. Thé' centre of mean resistance in carriages 


39 ng 
there are not wanting instances where, from a want af 


and in navigable vessels is nearly allied to the centre of oscillation in Pendulums, 
but involves more considerations; and its application to wheel carriages would, 
in some instances, appear to be directly contrary to what it is in nautical con- 
cerns. In wheel carriages all deviations of the centre of mean resistance from the 
line of direct progress, are either horizontal or vertical, or compounded of both. 
Deviations generally increase resistance; but in some instances vertical deviations 
may be promoted to advantage, but the horizontal never; and every circumstance 
that Fas to prevent or diminish them is advantageous in the constructi 


On. 


1 . ; \._ Conical 


C487] 


8 wal roller an a ſtraight walk, its ſtrong bias to Jeviats, ſrom he 
e denſe, and the very con and canſtant exertion neceſſary 


d compel it eee, in 4 ſtwight line could not ee 
Hera „ eee ei re Bi {13 10 vanrttih Kg 5 ew IH 
much greater exertion neceſſary to dw forward the Conical than the 


e, 1 MAY n Nun * 1 3111 f 45 HONBIES5 4115 At eee 
. 4 | ö _ borllig 
2 The r ibbing and grinding of its ſmalleſt end; and the 
i Cylindrical, roller, muſt age ! being 
employed to draw them. . eee e ee 


2 - 8 
4 


f Ee Thindly, . And-that uch has * the: alia Silent from the Con- 
2 and univerſal. dura given: to the Cylindrical garden roller.— | 

forward, 15 never eee hs furface ſo olofe, compaQ, and ſmooth, as the 

Why - Cylinder does, the ſmaller end of the Cone Lan and { dragging on 
* the ſurface leaves it rough, looſe; and unconnefis 
daaes could not poſſibly. eſcape. the notice of - oft ignorant or 


perſon whoſe. bodily; exertions vrere = in e 
whoſe rauralies. eas ditcQed to-their effałt. 


3-—It might be ff 2ught that the ſuperiority of the „ ow the 
e garden roller might lead to an inveſtigation of the comparative 
l men und effects of che Cylindrical and Conical wheels of carriages, but 
| circ Raves & 4 probably prevented it, by concealing from ab ſer- 
1 bie Conical Rim, and eee it 
, * „ nic ad; wo 2.40 8 0 eta 51 ET G nr e e it 1 
: A CCC | F — 7 | 2121 os 
il r in CCC 0 
be proving e ylinder are Aeht more obvious than-the 
28 1 a. the Cone, which, in a great measure, accounts. for the uni- 
wergal preference given to the former for rden rollers, and the readiness with 
which the latter ape was used to the of carriag When it was found 
8 to have a bended axis l. 
142 64. 
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64.4-When! z pair of Conical wheels ate applied to an * advance mn # 
ſtraight direction, 4»PARENTLY with the ſame eaſe and tendeney that 


Cy lindrical whgels: do (11). But how deceiving is this appearance, 
may be ſeen by an attentive, peruſal of what is ſaid from paragraph (15) 
to paragraph (2g); each wheel conſtantly endeavouring to roll round its 

Conical centre; the one drawing to the right; and the other, with equal 
force, drawing to the left; they exactly couiiter-· act each other, and ate 
thus compelled, to advance in a ſtraight line. But although this recti- 

| lineal progreſs appears to he natural and ſpontaneous, it is quitè the reverſe; 

the natural tendency. which fo powerfully preſſes itſelf on the notice or 
him that draws: the ſingle Conical roller (60) is here concealed by 
the intervention of the Axis. — The two Conical -wheels countera&& 
the diyergency of each other; but the deſtrnetive effect of euch wheel on 
the. roads, and its reffance id the drought; is in 1 degree diminiſted, ab- 

though deeply. concealed from obſervation.— And theſe reaſons ſcm 76 
account ſufficiently for the evils ariſing from the Conical rims having ſo long 
eſcaped dvtection: for if Waggons, like garden rollers; had been drawn 

by men, che ina aert equired ./with; the Conical rim 

would foon. Howe engaged Srejnivitentions and independent of all other 
-onladerations.. would have procuted to the Cylinurical wapgon' wheel, 


that preference which: was ld ew" * on the nee e 
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65 les. it may be neceſſary to add 1 a £3" Wh for "EN of 
opinion, ind the bad Yo of. Conidal rims were e _— unbb- 25 
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66 he — argume nt that has Naas, offered <4 8 the 
Bended Axis, f is, © That when | the Axis | 1s ftraight its Conical ends act i in 


* the Nave af che heel ag 8 an inclined pl pe : which, 
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| the Conical rim,  unavoidably occaſions'\ 


| 5 7 20! 1 
bey to preſs againſt the linch pin, and to throw the heel. 5 


«0. that Axis. — The remedy. propoſed: was to make the e 
that the wider fide of its Conical ends ſhall lie in a ſtraight line. 

This neceſſarily demands a Conical rim, ànd plainly proves that 
they were not aware of the divergency that ariſes from it. For thus, 
by 4 


gie Axis, there is ©. apeeſſty of making tie Rim Conical (49) 3 and 
4 ſtrong and conſtant Preſſure 
againſt the linch pin (64), ſo that in attempting to remedy a ſmall im- 
febtion at the centre; they not only increaſe the very bw 090g 
which they meant to remove, namely the preſſure againſt the li * 
but alſo add another, and much greater evil; at the circumference of 
the wheel (22); which: cannot be removed . means but 
by pg the tes Ir: A 


bythe . cr th dene Axis. [294 


* 3 * . * i 9 . . * ” . , 5 : : 9 * > lf m 
* & 46, i * $2 1 EIT (1 N 3 Tx * 3 U 6 1 CY 8 I Is > WENN ES 4+ 
2 2 — ns as 


Er- ee e wei dt s of the bad cfefs which 


* 


es the Conical wheels have been attended to, erifes from tlie grea 


al ſkill and heavy expences that have been beſtowed in re- 
mating or diminiſhing the friction on the Axles of wheel carriages; which, 


wien compared with the friction at Ihe citcumference of the Conical 


wheel, is totally undeſerving of notice, from the very triflin 8 comparative 
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- ably taks place at the Conical rim, but by ſubſtituting the Gre! 
rim. — All which concurring circumſtances, it is preſumed, may 
juſtify the opinion, that the Cylindrical and Conical rims have been 


 Indifcriminately uſed, without attention to any properties peculiar to 


either: always preferring that rim which admitted of a flat bearin 8 
of the whole breadth of the wheel (44); and conſequently when the Axis 
was ſtraight, the Rim was Cylindrical; and with the bended Axis the 


rim was enen ene 049). 


4. 0 


turnpike road only. And the advantages which muſt reſult from the uſe 
of Cylindrical wheels to them alone, will be more numerous and ex- 


tenſive n they have hitherto „ ſtated — 500 —_ 021 conſiderations 


that a Are not With tic fc T1 
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70 In the foregoing Eſtimate (39), no allowance was ma ihe fach 
waggons as are uſed in agriculture, and ſeldom come upon the public 


roads: but as every improvement of the private as well as public roads 


muſt be a national benefit, we ſhall now conſider what advantage may 
* un on ng ee roads by the fame means. 


1 —Eighty-ix tioufand nine aided aid forty waggons are 'ſuppaſed to 


be employed for the purpoſes of agriculture 35), which is nine times the 
number that uſe the turnpike roads; but as they do not keep conſtantly 
even upon the private roads, we ſhall fuppoſe them to travel, only one 


007 in a month, at which rate they will, cateres paribus, — more ſur- | 
face 


| 8 


69 It appears then, that in 1 cn ing for arguments i in favour of the Conical 
wheels, we meet with nothing but additional reaſons for preferring the 
Cylindrical; and as the Bent Axis and Conical Rims were firft uſed on 
account of the narrowneſs of the roads (48, 49) there can be no reaſon, ot 

this time, for continuing the uſe of them for ſuch carriages as travel the 
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ES 1 
face than all the waggons that travel the public: roads, at the rate of 
eight days in the month; but let us ſuppoſe it . equal. 


72 2.— The quantity of ſurface that i is once rolled yearly, by al the 1 waggons- 


on the turnpike roads, is equal to the entire ſurface of 1, 948, 880 miles 
of a road thirty feet wide (40), and taking an equal quantity for the 
| private roads (71 ), the whole ſurface that i is rolled yearly by waggon wheels 
on the public and private roads together, if uniformly diffuſed, would cover 
every part of the ſurface of 3,897,760 miles of road thirty feet wide; and- 
in proportion as the length of road- on which this traffic is ſuppoſed: to- 


— 


be carried on is ſhortened, ſo, much ee would it be rolled 


73.— —The circumference - of the N is computed. at about 24,900: 


miles, and taking it at that meaſure, the number of miles at 
30 feet wide, rolled yearly by the traffic of waggons only, in England, 


would reach round the globe 150 times; or if a road go feet wide was 
made round the globe, the traffic of waggons in this kingdom would roll. 


every part of its ſurface 1 50 times in a year (72) : and if two ſuch roads: 
were made, it would roll the entire furface of both 75 times in the 
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74. —Suppoſing. ſuch 3 made cloſe. to each other, and. in every 


reſpect ſimilar, as to formation, materials, expoſure, &. &. But 
that the one is rolled by Cylindrical, and the other by Conical wheels, 
75 times in the year, the former will be rendered more compact, 


cloſe. and 1 impervious to water, each time of rolling; and in the end, : 
will be ſo ſolid and hard, and its ſurface ſo eloſe and ſmooth, and ſo 
free from Nudge, as neither to admit, nor to lodge water; which is 


the moſt effeftual means poſſible of guarding. in the deſtructive 
influence of wet ſeaſons and rf froſts (31). 
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75, —But the other nd being rolled alſo 75 times, with Conical whey, 


they will in dry ſeaſons, pulveriſe and deſtroy the beſt materials in- 


tended for the protection of the roads (23); and, in wet ſeaſons, they 
alter the arrangement and deſtroy the texture of the component parts 
of the cruſt, and leave them in a broken unconnected ſtate, ready to 


imbibe water (26), which is conſtantly ſupplied by the fludge on the 
ſurface ; which alſo effectually excludes the ſun and air; and thus, 
the roads become rotten, and break into holes and ruts; and if a rainy 


Autumn is ſucceeded by ſevere froſts, they will raze 2 to the foundation 


wht part into which water has penetrated. 


76 At man of obſervation, who has had an opportunity of attend- 
ing to the nature and repair of roads, and the expences attending ſuch 
repairs, ſeriouſly-conſider all the above circumſtances, and make his 


own eſtimate, of the number of men; quantity of new materials; and 
extent of labour and expence that would be yearly neceſſary, but more 
__ eſpecially after a wet autumn and ſevere winter, to reſtore that road 


that had been rolled by Conical wheels to an equal ſtate with the road 


that was rolled with Cynnaricat wheets, and he will, POT: make 
it to exceed what has already been ſtated (39). 


77. a 18 alſo to be bread: in addition to what has been ſaid, that the 


latter part of the road will not only be much more expenſive than the 


former, but is liable for ſome. months in the year to be in a ſtate ver y. 


diſagreeable, and even dangerous to the traveller; and very deſtructive 


to the cattle ; and-at no time ſo pleaſant as the road that is rolled with 
the Cylindrical wheels, on aecount of the duſt in ſummer (23), and the 
deep fudge in winter (26). And the draught of carriages upon it 
is at all times, but more eſpecially after repairs, much heavier | 


than upon lat road, which remains * 9 
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It has been e that whats running waters have accidently Seek 
the surface of the roads, they were consolidated and improved thereby; this 


ſy 78. 
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78. When the advantages of Cylindrical wheels are fully proved, 


and univerſally known, there is no doubt, that thin, light, ſmooth 


rims, truly Cylindrical, and broader than are now uſed, will be 


adopted univerſally for Carriages of pleaſure and diſpatch, as well 


as for thoſe of burthen ; which, conſidering the immenſe number'of 


Carts, Coaches, &c. &c. &c. in this kingdom, will add greatly to the 
advantages already ſtated : and the ſaving that muſt ariſe in the repairs 


of private roads, from the uſe of broad Cylindrical wheels, will very | 


ſoon repay the firſt expence of making them of a ſufficient breadth - 


to admit carriages of any dimenſions, which, will totally obviate the 


only reaſon that now exiſts for uſing a bended axis and Conical rim 


(46 to 49), and pave the way for an univerſal adoption of a ſtraight 
axle and Cylindrical wheel. otros Tang ov 1 


79. —The Author of this Eſſay is conſcious that more is already ſaid than is 


neceſſary to enable men of extenſive information and quick conception 


to form their judgment; and although he is aware, that the ſucceſs : 


of this attempt will wholly depend on their opinion, example, and ſup- 


Port, he is nevertheleſs auxivus to cunvince others, Who are more 


immediately intereſted, but whoſe opportunities and eapacities are 
more limited, —It will not be denied, that rolling with heavy Cylin- 
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introduced the practice of washing them, where water can be procured, which 
is found very beneficial; but daily experience shews the advantage of removin 

sludge by other means where running waters cannot be procured; and, althou, f. 
several feasons might be offered, why sludge is more penetrating and hurtful 
to the roads than water, such enquiry being foreign to our — it is suf- 
ficient for our purpose, that daily experience and observation confirm the fact: 
i then, the removal of sludge from off the roads be so advantageous, surely 
any means by which its formation and accumulation may be prevented or di- 


minished would be yet more advantageous ; and this can best be effected by 


discontinuing the use of Conical wheels; which will diminish the dust in summer, 
the sludge in winter, and save the most valuable materials that incrust and pro- 


tect the roads. 
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: « drical rollers would even in the firſt inſtance much i improve the roatls ; - 


- but the expence attending this operation would exceed all Nach- 


able bounds.— Let us then inquire, to what 3 it ey be accom- 
Plimed without additional labour ? 


80.—If thebreadth of Cylindrical wheels i is Wade to bear a regular propor- 
tion to the number of draught horſes; and the fore-wheels to run 
narrower than the hind, ſo as to roll a double ſurface ; and proper 
regulations are made for quartering the roads; every waggon might be 
made as effectually to improve that part of the road on which it rolls, 


as if the horſes had been employed for that only purpoſe: it is true 
that the rollers in this caſe are not ſo broad as might be deſirable, 


but if the effect is not ſo extenſive, it is more denſe and compreſſive; 


and if the roads are made fo nearly flat, that carriages may with 


equal conveniency drive on every part of them, they will be more 
equally traverſed, and more uniformly improved than at preſent; the 
deftructive effeQs of the Conical wheel wall be evaded; and the * 


of the horſes made much eaſier. | 


81.—Let us now ſee what ſom would pay for the labour of the horſes 


that may thus be made to roll the roads gratis, if they were employed 
for the only purpoſe of rolling them? N 


The number of waggons ſuppoſed to travel the turnpike roads is 


9,660, and allowing three horſes, at an average, for each waggon, 


their number will be 28,980; and taking an equal number for thoſe 
waggons that uſe the private roads (72) the whole number will be 


57,960 ; and ſuppoſing them to be employed only go days in the year, 


at 4s. per day for each horle, it would amount YEARLY to upwards | 


of ONE MILLION STERLING. 
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II is not meant to aſſert, that any of the eſtimates here offered are \ 


_£orre>t ; but it is hoped they prove, that in every point of ba th the 
object is of ſuch magnitude and importanee as to claim attentive in- 


| veſtigation; and if what has here been advanced is found to merit 
= the notice of thoſe to whom it is addreſſed, Mr. Cuuuixc will con- 
| ſider himſelf as peculiarly, fortunate in having ſuggeſted an improve- 
ment, from which, every individual in the kingdom may derive ac- 


commodation, without expence to any; and by which, ultimately, a 
very conſiderable yearly, ſaving may be made to the Public, 
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POSTSCRIPT. 


Is the foregoing Eſſay, the concluſions are drawn from facts, and 
practical obſervations only, The Author of it was for many years, in the 


earlier part of life, in the habit of reading all publications .on ſubjects 


of this nature, and all others relative to Mechanical and Philoſophical 
improvements; but of late years he has ſeldom found the information 
which he could glean from compilations, to compenſate for the drudgery of 


reading them; for this reaſon, he has for ſeveral years paſt, ſeldom read 
Periodical publications: and if any thing relative to the ſubject of the 
foregoing Eſſay has been publiſhed in that way, or in any other, it has 
eſcaped his notice: but he will thankfully receive any information on the 
ſubject that can lead to improvement, 
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THE END. 
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